A sounder measures the density of plasmas in various parts of the solar system. The sounder emits wave pulses into the ambient plasma and listens to the response. Intensity peaks in the wave response are typically related to two mechanisms. One is provided by waves that are reflected off plasma inhomogeneities and propagate back to the emitting antenna, where they are then detected. The second is provided by waves propagating with the same group velocity as that of the receiving antenna. In the second case the waves stay close to the antenna and thus yield a long-lasting response. Response peaks to sounding at the upper hybrid (UH) frequency have, in most cases, been related to reflected waves. In this work we examine if accompanying waves can give rise to the UH response peak. We examine quantitatively how the plasma response to sounding at the UH frequency depends on the plasma density, on the electron temperature, and on the emission amplitude. For the first two parameters this is done by solving the linear dispersion relation. The well-known property of the UH waves to change from having a zero group velocity to propagating waves, depending on how the electron density compares to the electron cyclotron frequency, is applied to Alouette sounder data. It is discussed how the change in the group velocity may affect the spectral profile of the UH resonance. We present results from numerical particle in cell (PIC) simulations which show that in the case of nonpropagating UH waves, energy can be coupled into the plasma even though the vanishing group velocity of the UH waves should not allow this. The PIC simulations and sounder data from the Alouette mission show that in the case of propagating UH waves the response duration to sounding may be used to determine the electron temperature. Emission amplitudes that are typical for plasma sounders are also shown to suppress the generation of certain electron cyclotron harmonic waves.
a group velocity close to the spacecraft velocity in the plasma frame of reference. Such waves are called accompanying waves. For sounding frequencies close to these frequencies the wave energy will remain close to the satellite. The plasma response sampled by the receiv-The linear dispersion relation for ECH waves propagating perpendicular to the magnetic field B with frequencies close to C•un is solved. The group velocities are calculated, and the response time to sounding at C•un is estimated assuming that accompanying waves are the reason for the plasma response. We assume that the most long-lasting plasma response at C•un is given by a plane ECH wave with its wave vector parallel to the antenna axis. The antenna axis is aligned perpendicular to B. We assume that the spacecraft velocity in the plasma frame of reference is zero. Then the longest lasting response is given by the ECH wave with the lowest group velocity. We estimate the response time by dividing the antenna length by the group velocity of the slowest wave. This is clearly an oversimplified model for the real (three-dimensional) sounding experiment, Nonzero electron temperatures are shown to change the frequency at which the plasma response to sounding peaks. This change is, however, small, so that it should not have any impact on the sounding experiment. The response peak is shifted below Wun for Wp/Wc < 1.7 (strongly magnetized plasma). It is shifted above Wun in the opposite case (weakly magnetized plasma). It is also shown that for the plasma parameters under consideration the UH response in a strongly magnetized plasma should be relatively narrow banded in frequency whereas it should be relatively wide banded in the case of a weakly magnetized plasma. Up to this point the waves are assumed to be linear; that is, they are solutions of the linear dispersion relation. In principle, it is possible to examine the generation of a wave packet by a pulse using the saddle point method described by Brillouin [1960] . Waves close to COun have an electrostatic and an electromagnetic wave component. It is thus not possible to approximate the linear dispersion relation either by the electrostatic limit or by the electromagnetic limit. In addition, we cannot assume a plasma sounder to generate linear waves due to the strong emission amplitudes (the emission In section 4 the case of propagating UH waves is investigated, which requires the plasma to be weakly magnetized. Then the plasma supports two wave solutions at COun. Simulations for two emission amplitudes are compared. It is shown that fi•r the typically strong sounder emission amplitudes the wave solution with the high wavenumber cannot be excited. The strong emission amplitudes excite waves in a regime in which electron trapping nonlinearly dam•ps electrostatic waves propagating perpendicular to B [Riyopoulos, 1986]. The observation from the simulations that the absorption mechanism is more efficient for the wave with the high wavenumber is also consistent with electron trapping being the relevant damping mechanism. Direct evidence that this is the nonlinear damping mechanism requires, however, a detailed investigation of the electron phase space distribution, which is left to future work.
The properties of the plasma response, sampled by a virtual antenna placed in the simulation box, are investigated. Of particular interest is the question of whether the antenna length and the signal duration could be used to determine the electron thermal velocity. It is shown that this is indeed possible for the simple case of a one-dimensional geometry and an antenna that is at rest with respect to the plasma frame of reference.
Section 5 deals with the case of sounding in a strongly magnetized plasma. Sounding at COun generates a nonpropagating, localized standing wave. Simulations for two emission amplitudes are compared. They show that the plasma response power is quadratically dependent on the emission amplitude and that it is linearly dependent on the emission time. The energy transport into the plasma required to build up the standing wave is achieved by wave forerunners described, for example, by Brillouin [1960] . The nonpropagating perturbation is consistent with the observation by Fejer and Calvert, [1964] that the signal response at Wun is long-lasting in the case of a strongly magnetized plasma. The results are then discussed in section 6.
Kinetic Theory
The focus in our st•udy is on ECH waves propagating perpendicular to B. These wave modes are linearly undamped. The dispersion relation has been derived using the tensor components DII, Dyy, Dxy , and Dyx in the notation of Krall and Trivelpiece [1986] . A second possibility could be that the wave packet's end is not precisely defined. The wave packet encounters an unperturbed plasma in the direction it propagates. The wave amplitudes gradually increase. In the work of Brillouin [1960] , it has been shown that the (1)); that is, the damping is more effective for the wave with a large •. For emission amplitudes that were lower than the ones for the real sounding experiment, the simulations showed that the UH wave at high k could not be excited. This justified the focus on the UH wave at low k in section 2.
A different damping mechanism, wave-wave coupling, affecting the wave at a low k, was less effective in suppressing this wave which is thus expected to provide, in most cases, the plasma response to sounding at wuh. Sounding at co•n in a strongly magnetized plasma has been shown to create a nonpropagating standing wave. We have suggested that the buildup of the structure is achieved by forerunners. As a consequence, the energy remains confined since the only undamped wave solution at this frequency does not propagate. Emissions with two different electric field amplitudes showed 
